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easily maintain high diffraction efficiency and to 
effectively suppress flares, etc., even when a grating 
pitch is small or even when a grating thickness is large 
by laminating a plurality of diffraction gratings varying in 
dispersion from each other apart spacings and offsetting 
the edges of the respective corresponding grating parts 
from each other in the direction where these grating 
parts line up. 

SOLUTION: The diffraction gratings 4, 5 of a first layer 
and a second layer consisting of materials varying in 
dispersion from each other are laminated across an air 
layer air on a substrate 2. A first diffraction grating face 
6 is formed at the boundary between the grating parts 4a 
of the first layer and the air layer air and a second 
diffraction grating face 7 is formed at the boundary 
between the air layer air and the grating parts 5a of the 
second layer. The constitution in which the positions of 
the grating edge parts 8 of the grailng parts 4a, 5a 

forming the grating pitch of the respective laminated diffraction gratings 4, 5 are offset from 
each other relatively in the grating pitch direction (A-A' direction), is adopted. The diffraction 
grating element provides the optical effect as the one diffraction grating element through the 
entire layer. 
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Abstract of JP20000751 18 

PROBLEM TO BE SOLVED: To make it possible 
to easily maintain high diffraction efficiency and 
to effectively suppress flares, etc., even when a 
grating pitch is small or even when a grating 
thickness is large by laminating a plurality of 
diffraction gratings varying in dispersion from 
each other apart spacings and offsetting the 
edges of the respective corresponding grating 
parts from each other in the direction where 
these grating parts line up. 
SOLUTION: The diffraction gratings 4, 5 of a first 
layer and a second layer consisting of materials 
varying in dispersion from each other are 
laminated across an air layer air on a substrate 2. 
A first diffraction grating face 6 is formed at the 
boundary between the grating parts 4a of the first 
layer and the air layer air and a second diffraction 
grating face 7 is formed at the boundary between 
the air layer air and the grating parts 5a of the 
second layer. The constitution in which the 
positions of the grating edge parts 8 of the 
grating parts 4a, 5a forming the grating pitch of 
the respective laminated diffraction gratings 4, 5 
are offset from each other relatively in the grating 
pitch direction (A-A' direction), is adopted. The 
diffraction grating element provides the optical 
effect as the one diffraction grating element 
through the entire layer. 
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[0 06 0] CCtnO l\miV>mR^A(D\MWl 
©t«<D«fiA Ot0IJr$, n02 1«Il ©BUMS 
^»&W<D*« (air) <D«fiA 0rcD®*f$, n 
0 1 2a»2©l3Jr«?5©AS*«©ttft (air)® 
&g A 0 r ©B*t4^ n0 2 2^I2 ©HJf |g^- 5 <D» 
!B(B©#»eDifcB A 0 t?<DJB8f dh d 2 B*h 

4. ccriii^^^^2*o^|n|«^6£§ : »)cciEl 

8f"i*5©*E©lHl*r^»trSi, (2) SJ-CO&Jf© 
^4 ©tt?#tt©»£jWE t ft 9 . « 
[0 06 1 ] H2-CB«BJr«HFffl6 > 7B2»4©* 

»ffi«c»fltsnri»s^ (2) 

[0 06 2 ] ^LT, **59rtt*BSf» : ?-4. 5©*f 
J&T Stt^SIS (4a, 5a) <D&^x * is 8 #tB*4#JK: 
(A -A' *|ol) te-ftixm&$tltct& 

[00 6 3 ] «TKftfl*&«*3WJU 



[0 05 7 ] C®£ 5 ^StS^SPCDtSi 1 tr v 

[0 05 8] :j)ccc*»W©liSf*^^®iaKa*fc^ 
^rsiiBrs. hi 2©KffiH^*ri5&asc!>i» 

(n 0 1 1 -n0 2 I ) d =m A 0 ( 1 ) 

<fctt<5. 

[0 05 9] CCtnOl 1 B&fiA 0?©Aliffi©t* 
HflOJBJr*, n 0 2 1 BiftfiA 0r©»ffiffl<DttR©B 
Sf*r*S. a»B2SHB«:HL^:»JiEttt0n0 2 1 
= 1. 0T*&£ o dB*F-«, mBBJEKSrCft*. 2 

»tt*»}SWr»BP3ar, ^»*aur-o<pH*f«^i 



± (n012-n022) d 2 =m A 0 



(2) 



mum immi <o®m*4 > k*h#^ >^fb^x 
30 m (*> mcDmtmmimmc o o i <na=i.524, ^ 

50.8) , 92H (*2<DBJf«^5) tc%tt«BMb§Ui 

2 (.nd=1.635. vd=23.0) ^r^llkl^a. 
[0 064] »10|5|*r«^4©l8^«d 1 B9.5 jum 
, m2<D®1R%fr-S<D&?'md 2B6.9 am 2d© 

BJftt^4. 5HO8EBDLB1.0 jim <hU. 

7-B3 0/zm<fc-rS. ^T«0S^bT. «|^-t'y^© 

«iF-fcr^ 1 4 0 jum 4A#ac»^DBJT«ft*i&* 

40 

[0065] C <DB*> i; 5 fcB»ra*BttfF f- 

7ur*4u^B«a"c*rai:#-r5c4j&sa- 

[0 06 6] ^«c±E««r**wr^ts«3fti»{c 
«fc5.tc»l(DB»r8 : ?-4«ClfM»-C. **ffS©«m.aB 
50 (m) ffi^xyS^aflDfflWtliBrtiAxL 



01 

(m) 

Ax L (m) = RL (m) -RL+1 (in) 
[0 0 6 7 ] B3Kffi*tft«r*lAxL (m) £-i.5/i 

1.5 , 0 . 2.2 , -0.7 

5, -1.5/zm ifc^Tl**. C$>C'£*>6, ffi*JW«cft 

[0068] cn^^^x. vmmB$m£i& (450 

nm-6 5 0nm) 6Ctofc*3^S^«©lsl*faft¥*9 5 
[0 0 6 9] *fcB4K«fi5 5 0 n mT©@*r&|$<£> 
«fc9iEWectt. i.o umeirrfcUfc*^ 

tt^x * v> 8 ; ©tBSttw&&arn a x l ( m ) *s«a& 
t¥*w©«s*w&fflarti3W«ci»»^ (axl 

(m) =0) ffl»fl9«cfflar*ia«±0.5 Mm £tt 

[0 0 7 0 ] cwi, ^mm<Dmmmmv^ m 

WftffiBf^Sttl ±0.5 urn =0.5—1.5 /um £tr»h 

[0071] «c*j v *«w©fg^-x v vvmmbrfti 

[0 0 7 2 ] igafcttfcfck *L(DHtrtt^t«S-}- 

U »Wffl<Dffl*r**n2U A«*«©**ffiflaili 
<MrTft*$U jWt^SP, ^LOBJffrfOtt 

*B*f«&ffiR-rnAxLtt 

AxL = ( (dL/2) + DL)*tan 

aiti =sin" 1 (CnU*sin0 L- (n 1 L- n 2 L) d 1 / 

P)/n2L) 

AxL£2 ( (dL/2) + DL)*tan a.^WTom 



1*132 0 0 0 -7 5 1 1 8 
12 

to o 7 3 ] ft, *mm&mt f ci6i>xmL<D\Mmftj-t 

l ©HffttT-iOIBiasUBOftb L.: $ 

[ o o 7 4 ] ^mmnsas^r aft*?**** 
gtox>j7tc#au *©5%©-3©xyrog|jfrl* 

[0 0 7 5] *cc*»5a©IUl»SS2 K^rsfcwr 

[ 0 0 7 6 ] 0 5 tetg^ tT * * 3&S» * fe 5'« i o r 
©@*Bfc^U>X©»HjJBT**. B6ttB5©A- 
A' KffiBT&S. t<D*#£ v B-6«cS-TJ:5«:ubX 

[0 07 7 ] H6.«a5©U>Xiti^*aSffi (A- 
A' ) r$0&L/fcKffiH*SLTt*&. BSUfcfiiicH 

[ 0 0 7 8 ] m 7 «cra*n<0«^^^6ft 

u > x©Ri tn*s^riDjo«HF t" ^ 4 4 r h*A 

^tTy^lB (B**IB) tt*'C*6Hia«cc>< Jester 

^ B ft, tt-f-tr y Tfi^Ar £{>i-cmfii3:Mm^* 
[ 0 0 7 9 ] *fc % ^SWgatDRWTttTSZiicB 

[0080] *tot^ttJB«-Ctt. B*r£8WS l ^0 
«^*^Lft:*s. 1^36CciKe-rsfc©r-tt&<. 23: 

[0081] 'X^miomMfcm&^xmm 

B8tt3j^tBgB5c^^5aBBr*i. B.8.ttB 
Jne^R^-OjEffiHr**. B*, BSfttT- 3 
<xi;r> 3-1. 3-2. 3-3<Dg£0x>;T?t# 



13 

■> ?.fl?&4*a»w&fiami«A r zmt. c©« 
^. Sx y roiomtftzfct&oy&tt v **!©#£ 

J: <3 «*K::tf&9J©aA j|l&f| 5 fltJSftfJBI-C § -5 . 
[0 08 23 *K*«?B©ia*H6*f»*fflt>ft:*** 

<^ife^S4*s i o (cm-r. m 1 o s**^ vmoim 

>Xt\ rtflUcgQ l o L*&VlV:9t&WBtt.®mfHt 
XttCCDr&s. 

[0 08 3 r@$r%¥^^ft©S^?©gMHf& 
T«r»i©-C. 7U7##tt<^MfeT©«MttJ«>Kl» 

BtttB&jaRu>x#»e,fts„ $tc*mi<mm& 
saw-ens o £fc># •2> e fc^ ttsr*jmffir feftisR-c* 5 

[0 0 8 41 ^10 -Ctt^D 1 0 Jtttl XfflJt 

©t§££irvLft#. C*TK|!g5E i r5fc©-CBft< . tff* 

7H>*;i/»^©y.-#--i,>xfc4*Jc&fljUTfc 
ll«©$m#t#e>ft£. 

[ 0 0 8 6 ] m 1 1 «#2PJ3©@ft*^^£ffll>/c3£ 
^»©^J6^fiS5©sa!«BSEIr*S. 01 ltt. 5KIg 
«^ffiS3fe^©Wffi%*L/ct©r*»). RBI*. 1 

. 1 4«SHKl'>X t 1 5«fPfiE (S 
ffi) "C**. H*H3C*»9i©e*r*W|{^-c*5. B 

Ifcflfc^jR* 1 tt*HSj U >X 1 2 ©Ig&ffi 1 1 -C©&iRg 

[0 0 8 7] lH^^&tttt©B^?©8Jni& 
icthC it, B>fM«©ttfittim^ll(C%ll3 n 

jR^t*. w*fei!^t?ffts-c*4©-c > ®m%&mtb 

[ o o 8 8 ] #SQi0!-c«. mi^Xi 2«CE»o£ 

^TISr^JSLfcti^&^b/cai. Cfttt|!gS-r£4> 

©r-ttft < . y XA^M^gE u>x i 4 rt©ftg-c 
*orfe|l)^©5am^^ns. iS&Mi 1 JrfJftWffl 
fcfgtf 3 £.4 U > X 1 2 ©*t?©feiR||fi^K!)^ 
#*5fc«>. |*3E©"ag&©Ja£, 5>4<itl o©@ 
SrJfc^f^F-fcfcfft-U > X 1 2 ffiJttStf -5 C 4 *5g * L 



(8) !|$p§ 2 0 0 0 - 7 5 1 1 8 

14 

[008 9] *fc#nj&jfc«-ctt, assa©a^*^b 

CftKIE5£*S&©T«fc<&JJ^8^ftH 
[0090] 

10 aectHftftl>ttifi£l/. SW-J-*C4tcj:oT. &0>U 

[0 09 1 ] UK*»WCtt, S»f#*JR*tt4>&< 4 
t> 2 m©^©A&$#fffe&'&*BfftiHW^fe < 

t * 2 aaeu:. tt&ai>tti££ £ tiafe&bs ft&ts 

20 4LTH-S. 

[0 092] C © j; 5 Sg©ig^fx ? X*^M 

[0093] X4*WCttHSr*^*^*«. 

[0 094] C©J:5K«flrr4cifcJ:0.. @3Jpfe¥ 

30 Jr^MR^-iSlftO-CiiS. 

[0095] X*»#Ctt. Plff^^iF-^x T^JC 
^x?-y»o*B«[Wjiffi«rh«*aiiri>4. b© 
J: 5 JiWfiSJC-T *c 4 r. <fc 0 nX&m*&&t!MlM 
$©fiT4:ft^lB{£Mi«(|f SC4*s-car ( 3t^«c@!ff 

5»$*fi^-rSC43!>J^#5J:5Kl/XU4. 
[0 096] *fc*J6W-CttB*r*WIH t *t»U>i< 
$«-C^«g)iji^U>X*S^Lrt» 

s. 

40 [0097]$ fc*^BJ©nef3fe#^-f «n3KX^fi<C 

IB 1 ] «^©B«rX»jR^<^tt^jB i<OE3BER 

[02 ] *^©0K3fe#^©H^JBfi| l:©SS5ftffi 
® 

©figT n 4 @8T#J$©f&"?3E 
[04 ] *^©@Jr5fe^HF©HffiBS l-©awt-^» 
so ©ftSm4@#ra&^©gi93H 



(9) 
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ftM 2000-751 18 
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{05 j ^^omtFnfe^^oiosm^cosgp^® * [mib] s»©®fc*i^©@s#*©i&Bj0 

H [016} «&©m^*r%4^®Kffl$ttH 



[06 ] $^BJ(DiHl»T^^©»ter?*J2CDggB8S® 



[07] ^m<ommmm^<ommmm 2 ©te* 1- » 

[08 ] ^I^CDBVr^^T-OXN^fll 3 0X979 



1 

2 »« 

H 3. 4, 5 B*r«ff 

[H9] *^OB*b^«?©iBI»»3<!)«Hffcr» 6,7 gffitiHW 

?-tm.?.ti<D*mm 10 8 ^x,y 

[HI 0] ^«©B*Bfc**^tffll>fc*IBi5«4© 9 Jg^U>X 
ftSfB§0 1 0 &"3 

[sin ^^©mifTTfe^^^fflt^ciimsis© 1 1 

W80 12 »ftU>X 

[012] ^<DS9r%^f®£8Br9ISI 1 3 &£$k?- V X A 

[013] {S6*©EtJf*^m-7-©0*r^©l5iWig 14 jg!gU>X 



[014] ^©HSr#2*?-©8HHB 
[01 ] 



* 1 5 m&M 

[02] 



[04] 




[03] 
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^§§200 0 - 7 5 i 1 8 



[08] 



[09] 
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(11) 



itSPS 2000-75118 



[ttWB'] ¥JS! 1 &6M2ZB ( 1 99 9. 6. 2 
3) 

i&tmjE 1 ] 
imm&wm%] yum 

[*iE»»WB*] i«^4 

[»#b 4 ] ms»m t fc«&©ii!fr&^©stg*» e> 

©ff*©8*A-C©JB*f**n 1 L. t*ffllM©/HJr*£ 
n2 L, AS*3t*©ttii«>tt-raS*0L, 
?£P, *L*B©B*T»?©*ffl**dL. »L#B 
©SHrtt^i* (L + 1 ) #a©[lSftS^<DSPg«rDL 
fc.Lfci«. II (L + 1) *B©B9r*HP©#?»4* 
L#S0HifrtSiRD^gP©x „ y»B©ffiaWtlA x 
LB 

0<AxLS2 ( (dL/2) +DL)*tan a vo 
«i.,=sin-' ((nlL*sin0 L- (n 1 L- n 2 L) d 1 / 
P)./n2L) 

*»tr C £ tti, M#8 1 XB 2 ©Off ##3t 
T. 

[iHEtfMftS] warn 

CMiE^S] as 

( 1 6 ] mamm u fc«?s©iitf «*©««*> 

6tt*T*L»B©Btf*^*lll^*»fl©AM*BK 

M©tE3K©«fiA-C©ffltt-$*n 1 L, «ffiflB©flMr$ 
£n 2 L, AM3l»©^£©arftfl«rfl L. flHPt: 
»**P. WL»B©BJrtt*©*W**dL. !BL# 
B©B*rWfiJ» (L + 1 ) »S©B*rM?©IIIR&D 
LiUcit. J» (L+ 1 ) ftg©S«Hfr?©tt?9& 
*L#l©BlT«PM)tt^»©x 9 5?«ffl|©{aBY*iA 
xLtt 

0<AxL^2 ((dL/2) + DL)*tana t ., 
or lfl =sin , (CnU*sin0 L- (nlL-n2L) dl/ 
P)/n2L) 

*«fcf C i=Sr«^tT 1 3X» 1 4.©B*r* 

[WEftftBSS] 0025 
as 

c o o 2 5 ] n#j&4 ommmim 1 x» 2 ©i&bk: 
*M-»rfrESW bfcgSt©iiST«?-©»fi* 6ft*-c )** 

(nOl l-n021) d 1 + 



* L#B©H»ftt^*«W«-Sttll©A«3l6B{«©ffi|t© 
«RA-C©IB*r**n 1 L, Mffi§J©/ffiJT*£n 2 L. 
AW3BR©tt?-j:©tfrftg4fl L, Wftf^^^P. 
JULSBOlifftt^OtS^flC&dL. lfiL#B©0frf& 
<L+J ') »B©H*ftt-?©milB*DL4tft:i 
*. » (L+ 1 ) *B©B*ftt J f©« ; FWi»L#B© 

@»r«Hf ©tt^au©x » yww©{i«rtiA x lb 

0<AxL^2 ( (dL/2) + DL)»tan a.„ 
aw^sirf'anU^sine L- ( n 1 L- n 2 L ) d. 1 / 
P)/n2L) 

[ftiE*t*«H«) QUI!* 

[ffjE*t£giB£) 003 7 

[0 03 7 ] fgjfcS 1 6©2£BJ3Blii*I 1 3 XB 1 4 © 
«B<c*»t>r. iresiMlfc&tt©B*Hg?©3&fr& 
«*T»L#.B©B*H^*««r5t«©AI8KfcW 
©ff«©»ftA^©jpifr**n 1 L. Jtffl(M©lB*r$& 
n2L. AW%jS©%^<b ©ft-T ftgfc 0 L , Wts 
*£P. ^L#B©l3«ftS J f©^jl«-dL. ML#B 
©BJf«-f t» (L+ 1 ) #B©BlFf«?©mH«bL 
ibfcitf. » (L+ 1 ) #B©0*r*HF©ttf*»£» 
L»B©B*ftt^©ttiF«©i » i>S5|B)©{agf ftA x 
LB 

0<AxL^2 ((dL/2) + D L ) * tan a„, 
a^^sin-'C^U'sineL- (nlL-n2L) dl/ 
P)/n2L) 

[^«ttliE5] 

[ttUEtt*9B£] 0 05 9 

[ 0 0 5 9 ] C C?Ti 0 1 1 «®gA 0f©AS«©« 
®©SJr$. n 0 2 1 BjSfiA 0^©WfcbffJ©*m©/g 
*f»-C*4..a«BaSUI«:fflL-fcaWttft»Jtn0 2 1 
= 1. Or&S. dH#HW». mttBtfiMR?**: 2 

■^©aiwmwt^ett^BJWi^^-cfc. 

flMcBWfiH»BE«-C. *H%iil/r— 3©@Jf«Hf i 
l/T«ffiS *i*fc»Mc«» ^S©&#fc^j£i*ti/<:@ 
WW©«-T«©lii4§©3e**B«l**«>, 
r£JItcb/c -j -Ora* **>-&/c h ©*^ftfi©SBS<B'(cft £ 
J:9«:tt£-r&. %?TH2tCKOMcXlti@B©J|&. 

©fcftStB 

n 0 2 2 -n 0 1 2 ) d 2 =m A 0 

(2) 



(12) 



2000-75 13 8 



[ffiE»^3Se«] 0 08 7 

[0 0 6 7 ] H3(£*@*Kig-fftAxL (m) £-1.5m 

&ll^©llJr$$©fiS*7p-r. C©^7 7T!h1}(t^$. 
©if^li«:-r*T.aAxLtt0.7S > 1.5 . 0 . 2^25. -0.7 
5, -i.Su m it* of t,>&. C©Ci*>e,. *B*tWftft 

^ftAxLtfor**®^©^^^, o.75m 

[*iB9iiE7] 

[?siE*?asi£] mmm 

[*fjE#IMIB«] 0 07 2 

[0 0 7 2] .fcOftfttWctt. fcLOHSrlfrS-SfltoW 
S*«© AmftMm<D&M0M& A T?©JSflr^£ n 1 
L. WiHfflJ©JI8T$£n2 U AW3fejgOtt^<t<Ptt-r 

dL. »L©a«f»T4»L+i©H*r«T©miHI*DL 

Ax L = ( (dL/2) +DL)*tan a t ., 
a L .,=sin- 1 ((nU*sin0 L- (nlL-n2L) dl/ 
P)/n2L) 

AxL*2 ( (dL/2) +DL)*tan a t .,e(TOfn 

4 h^-#i,t*wnv>®mmhiriz>. 
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